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fragility make obtaining these
recordings punishingly difficult,
neuroscientists have often turned
to a variety of optical techniques to
monitor the fly’s neural activity. In
some cases, optical recordings
from Drosophila have yielded
results different from those
discussed here [11]. Laurent and
colleagues argue [1] that these
differences might reflect limitations
of the optical techniques: precise
sources of optical signals can be
complex and difficult to determine;
the strengths of optical signals can
be difficult to compare across
types of neurons; and optical
recordings often have relatively
slow temporal resolution.
Simultaneous electrophysiological
and optical recording should
ultimately resolve these
differences.
These studies illuminate
olfactory coding in Drosophila, a
model preparation whose value to
neuroscientists keeps increasing.
As genetic techniques permit ever
more precise and reproducible
identification and manipulation of
neuronal types and even specific
neurons, ever more well-
controlled experimental
paradigms will be possible. The
results of these experiments to
date, that olfactory information is
dramatically restructured, in part
by inhibition, within the first
interneuronal relay, support those
recently obtained in other insects
and in vertebrates [10,12–16].
Having taken the trouble to sort
receptor-specific afference into
different glomeruli, what
advantage might olfactory
circuitry secure by then causing
these inputs to interact through
lateral GABAergic inhibition? The
distribution of odor responses
across many PNs, and the
imposition of odor-sensitive
temporal structure in PN firing
patterns both appear to increase
the range of possible responses
to odorants. By increasing the
system’s coding space, olfactory
circuitry may reduce overlap
between spatiotemporal patterns
elicited by odorants, making them
easier to discriminate, and,
possibly, to memorize and recall
[1,2,17]. Researchers will continue
to exploit the experimental
advantages of Drosophila to
address these fundamental
issues.
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It has been unclear how cells complete cell division and resolve
membrane connections to bring about cell separation. Recent work
has shown that targeted secretion to the midbody is required to
complete cell division. Dannel McCollum 
Cytokinesis in animal cells is a
complex process involving a
variety of cellular structures and
cytoskeletal elements [1,2]. Both
spindle and astral microtubuleshave a role in specifying the
region of the cortex where the
furrow will form. Cortical
assembly of actin and myosin
networks at the division site then
leads to ingression of the
cleavage furrow. Many studieshave focused on these early
stages of cytokinesis, but the final
stage of the process, termed
abscission, where the thin strand
of membrane and cytoplasm
connecting the two cells is
severed, has been relatively
neglected. 
During early cytokinesis in
animal cells, a structure forms in
the center of the spindle that
consists of overlapping
antiparallel microtubules (Figure
1B). This structure is called the
spindle midzone or central
spindle. The central spindle
becomes squeezed together as
Dispatch    
R999the cleavage furrow ingresses,
eventually resulting in a narrow
tightly packed region of
microtubules termed the midbody.
For years this structure has been
either largely ignored or scoffingly
referred to as the garbage dump
of the cell because of the many
proteins that seem to localize
there. The mechanism for the
progression from two cells
connected by a midbody to
abscission has been unclear. It
has been noted that the midbody
resembles the plant cytokinetic
apparatus [3,4], in which dense
microtubule bundles in the cell
center direct membrane fusion
events that result in the building
of a new cell wall from the inside
out [5] (Figure 1A). Consistent with
this similarity, vesicles
accumulate at the midbody prior
to abscission in C. elegans, and
abscission requires secretion [3],
leading to speculation that
abscission in animal cells may be
similar to cytokinesis in plants. 
Several recent studies have now
demonstrated that targeted
secretion to the midbody,
mediated by the exocyst and
SNARE complexes, is important for
abscission in mammalian cells
[6–8]. One of these studies, by
Gromley and coworkers [7], has
shown that a complex hierarchy of
events must occur to bring about
assembly of the midbody, targeted
secretion to the midbody, and
finally abscission. This work began
with characterization of the
centriole and midbody protein
centriolin [9]. One domain of
centriolin has homology to
Saccharomyces cerevisiae Nud1
and Schizosaccharomyces pombe
Cdc11, which are involved in
mitotic exit and cytokinesis [10].
Centriolin localizes to a novel ring
structure in the center of the
midbody microtubule bundles,
previously noted as a region that
does not stain with tubulin
antibodies. This region has also
been observed using light
microscopy as a phase-dense
structure termed the Fleming body,
but its function was not
understood. A reduction of
centriolin levels by expression of
short interfering RNA (siRNA) leads
to a defect in abscission: cells form
furrows that ingress almost toFigure 1. Cell division in plants and animal cells. 
(A) Cytokinesis in plants. Microtubules are shown in red and vesicles in blue. (B) Cytoki-
nesis in animals. Microtubules are shown in red, centralspindlin complex in green, and
vesicles in blue. The midbody ring containing centralspindlin, centriolin, and the exocyst
complex is shown in purple.
A  Plant cytokinesis B  Animal cytokinesis
Current Biologycompletion, but unlike normal cells
do not undergo abscission and
therefore remain connected by a
thin bridge of membrane and
cytoplasm. 
To understand how centriolin
functions in abscission, Gromley
and colleagues [7] screened for
centriolin-interacting proteins and
identified secretory pathway
components of the exocyst and
SNARE complexes. They showed
that centriolin and the exocyst
colocalize to the midbody ring
and form a complex in vivo.
Reduction of exocyst levels by
siRNA causes an abscission
defect similar to that caused by
centriolin depletion [7,8]. In
addition, depletion of the SNARE-
associated protein snapin or
inhibition of secretion using
brefeldin A also causes a similar
abscission defect. Together these
results showed that targeted
secretion to the midbody is
required for abscission in
mammalian cells.
Gromley and colleagues [7] were
also able to show a clear hierarchy
of events required for abscission.
The centralspindlin componentsMKLP-1/CHO1 kinesin and
MgcRacGAP/CYK-4 localize to the
spindle midzone in anaphase [1,2],
and then later colocalize with
centriolin to the ring structure in
the center of the midbody during
telophase. Centriolin fails to
localize to the midbody ring in cells
where MKLP1/CHO1 levels have
been reduced by siRNA.
Localization of the exocyst to the
midbody ring in turn depends on
centriolin. Finally, exocyst
disruption leads to accumulation of
secretory vesicles at the midbody
ring. Together, this study nicely
links a chain of events that leads
from central spindle assembly to
abscission.
Gromley et al. [7] went on to
characterize the behavior of
secretory vesicles in living cells
undergoing cytokinesis, using a
luminal green fluorescent protein
(GFP) marker. These studies led to
a surprising observation. The
authors found that during late
cytokinesis, secretory vesicles
accumulated on one side of the
midbody. Subsequently the GFP
signal disappeared, presumably
because of exocytosis of the
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Frank Sengpiel
And he took the blind man by the
hand, and led him out of the
village; and when he had spit on
his eyes and laid his hands upon
him, he asked him, “Do you see
anything?” And he looked up and
said, “I see men; but they look like
trees, walking.” Then he laid his
hands upon his eyes; and he
looked intently and was restored
and saw everything clearly. 
— Mark 8, 23–25.
It is a well-known dogma of
neuroscience that the adult
mammalian brain has little or no
capacity to regenerate or repair
after injury. Equally, if adequate
stimulation is lacking during a
critical or sensitive period in early
childhood, certain cortical
functions, such as sight or
language, will never develop
properly later on. Now, several
converging lines of research
suggest that the ability of the
brain to undergo regeneration or
plastic changes does not simply
fade away as we grow older, but
is actively inhibited, and that a
number of the factors which
prevent regeneration in the adult
Visual Cortex: Overcoming a 
No-Go for Plasticity
Normally, the brain can be shaped by sensory experience only during a
so-called critical period early in life. Recent research has shed light on
the factors determining the end of the critical period, and on how
cortical plasticity might be re-established in adulthood.luminal GFP cargo. Shortly
afterward, the cell underwent
abscission on the side of the
midbody where the vesicles had
accumulated. Interestingly, this
asymmetric division caused only
one of the two daughter cells to
inherit the midbody, which then
seemed to persist in the cell for a
considerable amount of time.
These studies raise the
question of how vesicle fusion
closes the gap in the plasma
membrane to bring about
abscission. One possibility is that
homotypic vesicle fusion events
build a new plasma membrane
from the inside out much like
plant cells. Most likely, electron
microscopic studies will be
required to address this issue.
Further studies suggest that the
vesicle trafficking events may be
complex, since endocytosis is
also required for completion of
cytokinesis [11], and both
endocytosis and exocytosis may
act in a coordinated manner [3].
Another question concerns how
the timing of the final vesicle
fusion events and abscission is
determined. Because of the
similarity between centriolin and
Nud1/Cdc11, a component of the
mitotic exit network (MEN) and
septation initiation network (SIN),
it is tempting to speculate that
mammalian homologs of MEN/SIN
components may regulate the
process of abscission. 
Additional questions raised by
this study include, for example,
what is the mechanism and the
significance of the asymmetric
cell cleavage on one side of the
midbody? There are other
examples of asymmetry in
cytokinesis signaling. Centriolin
itself localizes to the maternal but
not the daughter centriole [9].
Similarly, one study has shown
that the maternal centriole moves
into the midbody region just prior
to abscission [12], although this
was not consistently observed by
Gromley and colleagues [2]. Here
again the similarity of centriolin to
Nud1 and Cdc11 is intriguing
because both the MEN and SIN
pathways show asymmetric
activation at one of the two
spindle pole bodies. It will be
interesting to determine whether
there is any correlation betweenthe cell that inherits the midbody
and the age of its centrosome. In
addition, it is unclear why the cell
would divide in this manner. Is
there some advantage for the cell
to cleave in this way? Does the
asymmetric inheritance of the
midbody make the two daughter
cells different in any way? All of
these questions will be important
to address in future studies.
Clearly the midbody has come out
of the wilderness and should be
an active topic of research for
years to come.
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